Tetrahydropyridyloxadiazoles: semirigid muscarinic ligands.
Recent studies have described novel azabicycle-based muscarinic agonists which readily penetrate into the central nervous system and are capable of displaying high efficacy at cortical sites. The current paper describes the synthesis and biochemical assessment of semirigid muscarinic ligands which were used to map the requirements of the cortical muscarinic receptor and to study the degree of conformational flexibility required to cause receptor activation. Analogues 6 and 9 provide high-efficacy muscarinic agonists at cortical sites; however, C-alkylation on the tetrahydropyridine ring resulted in more rigid analogues and showed lower predicted efficacy. Molecular mechanics calculations indicated a preference for the E rotameric form. This conformation was also observed in the X-ray crystal structure of ethenyloxadiazole 12. The new compounds were tested in a biochemical assay designed to measure receptor affinity and to predict cortical efficacy.